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Optimization of Ultrasonic-assisted Enzymatic Extraction of

Polysaccharide from Phellinus igniarius
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Abstract: Ultrasonic-assisted extraction was gpp lied to improve the cellulase-catalyzed extraction yield of polysaccharide from Phellinus
igniarius.Based on the single factor experiments, four factors and three levels of response surface analysis method was adopted to optimize the
extraction process based on central composite design principle. Infrared spectrometry was used to analyze the structural characteristics of the
extracted polysaccharide from Phellinus igniarius. Results showed that the suitable extraction processing conditions were ulktrasonic treatment
temperature 54°C, pH 5.1, ultrasonictreatment time 39 min and ultrasonic treatment power 240w. Under the optimum conditions, the yield of
Phellinus igniarius polysaccharide was up to 5.30%. Infrared spectroscopy indicated that the observed major functional groups in Phellinus

igniarius polysaccharide were consistent with those extracted by hot water.
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Fig.1 Results of single factor investigations on the effects of the
dosage of enzyme (a), ultrasonic treatment time (b), pH (c),
ultrasonic treatment temperature (d) and ultrasonic power (e)

on the yield of polysaccharides

663



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.6

e 75 ISP IA) 7 40 min 22 P, 7528066 I ] (143 i BH
IR, ) 40 min B I8 B ORME ;s T R A N TR
o, AFRIFEEE TR, WE 1 (b FERTEA
B S SAER IR, AT e 5 EohE R e,
Z AR . WO FEAE P (A1 HX 40 min DY E .

2.1.3 [fE pHAE I T

pH {2 R G R R —. mE 1 (©)
A1 Z R4S 2R BE pH AE B NS R, & T pH A
5.0 ZJE TR PG i mEud (R ) pH (A # 252 mm 2 4
FGEE, I R AR AR R A 2 A5 2 0 W e A AR
24 51 ZHE S BIAR; 1E pHH 5.0 2T 4EZ B 5L
S, M BER AR IR, S SHRRAE P 2 BT AT U
o BRI, B PSP fE] A 4 E L pH 5.0,

2.1.4 @A IREMTE

MR EKT 55 CHY, 3RS IR 1T =
7 35 1 K T 2435 R i T 55 C i, SR I B
TR BT R B, B L () ATRAE s X 2ERA
TR I SR R S, T2 1 A BE
TR IMEAR, B2 T 2 FEEREL. Kltk, 55 °CH
AR i () 00 R U
2.1.5 EAEDZRMNE

ME L (e) ATLLE W, MEESIIRNEN, £
PEAF R E e, X BE T B A I R4 i
RERIAUMIEA 540, fEANmZY, M2 R
Wahns ThESEOK, BREER ERRE, RINEEA AT 4R
F 7 EH TaMEE R LT I, 2HfSRE 5
ms G AR IERER, BEAT 2R, (H0E
R 7 AR AT e 5 5505 MR WAL ROt o 2 R
BEEAIS, SS90 T B A SIEBG B0 o AR L 220 240
W A .

2.2 e 3 A
2.2.1 R R BT ZE T

M) o TR Bt SR L3 2, BEAY 7 22 o0 b 45 R LK 3,
] H AR RE R 50 AR 4, 24 P<<0.05 B, Rf
BTN EEL T E N

SEIRER, X 2R AL I IR DR A A
o 5 (P <0.0001) ;s “RAMIN P=0.0732, A3
TR R E R 8 R2=0.8696, i B %A% Y AE e
ma SRR B 2 TR, R LT AR AR —
FEL b, Iz A AR BT, IR Z/N . 7T
DA FH A AR 0F S5 220 PR 7 38k W m) 2744 R X
T EEAT S BRI .

XS ISR T 2 A E, DAIRFEANRE E
(R), #EL[H5FE, RZEAE R LT

R=5.54+0.12A+0.14B+0.33C+0.08D-0.36AB

664

-0.35AC-0.56AD-0.04BC-0.26BD-0.26CD-0.41A?

-0.71B2-0.64C?-0.73D%. H1[H] =75 #2177 22 43 b 45 R v]

%1: C. AB. AC. AD. BD. A2 X R {H [0 2%

(P<0.05), B, C2, D? X} RAH (52 M ¥ i 3(P<0.001) .
%2 2 Box-Behnken iRI& IR I K24

Table 2 The experimental design and results of Box-Behnken
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Fig.2 Distribution of internally studentized residuals of the
yield of polysaccharide
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Fig.3 Results of significant factors and their interaction
investigations onthe effects of ultrasonic treatment time,pH,
ultrasonic treatment temperature and ultrasonic power on the

yield of polysaccharide
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Fig.4 Infrared spectroscopy of polysaccharide extracted by
ultrasonic assisted cellulase (a). hotwater (b)
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